20 May 2019
Daniel A. Vellone, M.S., PG, CPG
Certified Professional Geologist
51 Church Street
Grafton, MA 01519

Grafton Planning Board

Town of Grafton

Grafton Memorial Municipal Center
30 Providence Road

Grafton, MA 01519

Attention: Mr. Robert Hassinger, Chair

RE: SP 2019-2 / SPA
DEP#164-970 / WP#792 / SWP#-18-7
Brigati Village LLC Special Permit/Site Plan Approval
Proposed Construction of a 57-Unit Multi-Family Residential Development
41 Church Street & 14 West Street
Grafton, MA

In advance of the Public Hearing on Monday 20 May 2019 commencing at 7:30 p.m. in Conference Room
A at the Grafton Memorial Municipal Center, and any subsequent hearings regarding the above
reference application for special permit and site plan approval, it is respectfully requested that the
Board give consideration to the following information outlined below.

This information is submitted at the request of the Board as a follow-up to public comment and Web
Soil Survey information pertaining to the above referenced project provided on Monday 22 April 2019.
These comments are also provided as a follow-up to written comments provided to the Board in
advance of the meeting held 25 March 2019 (Exhibit 14).

The following considerations are discussed below in further detail:
e The siting location for stormwater detention Basin-1 (DB#1) and Basin-2 (DB#2) have been sited

within soil conditions that are unfavorable for subsurface water management;

o The design calculations for DB#1 and DB#2 in the Stormwater Management Report are based
upon a Hydrologic Soil Group (HSG) C; however, United States Department of Agriculture
Natural Resources Conservation Service (NRCS) design data indicates the appropriate HSG
classification should be a HSG D soil;

e Additional geotechnical design data that was collected prior to 12 February 2019 has not been
submitted to the board, as previously indicated.
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Ethics Disclosure:

As previously disclosed during the public meeting for the purposed of ethical disclosure, | am the
Northeast Regional Geologist for the United States Department of Agriculture Natural Resources
Conservation Service (NRCS); however, the comments | have offered to the Board have been submitted
as an abutting resident with deeded access to the common driveway on Churchill Condominium Ill
immediately abutting the proposed development.

The findings and conclusions pertaining to the Brigati Village development at 41 Church Street are my
personal professional opinion, and should not be construed to represent any official USDA or U.S.
Government determination or policy. The interpretation of the soil conditions which exist on the
proposed site are based upon over 20 years of professional practice, licensure as a board-certified
Professional Geologist, and graduate degree in civil engineering concentrating in geohydrology and
geotechnical engineering.

Relevant Project Exhibit Information:

Exhibit 1. — Application, Exhibit 1F. WDA Design Group (WDA) letter dated 08 February 2019. Test
borings were drilled and observed by Northeast Geotechnical, Inc. These borings were performed in the
general area of Basin-1 and Basin-2. WDA indicated the results of this work “will be provided to the
Board under separate cover” (letter page 3 of 9, PDF packet page 9 of 15).

Exhibit 4. — Site Plans, Drawing Sheet C3.02 — Grading and Drainage Plan shows permanent sediment
Basin-1 and Basin-2, located along the western extent of the proposed site development.

Exhibit 6. — Stormwater Management Report, classifies the sediment sasins as an “exfiltration basin”
(report page 3, PDF page 5 of 134). Additionally, the Report indicates that the design “will infiltrate
runoff to approximate existing groundwater recharge” (report page 4, PDF page 6 of 134) and
“groundwater recharge is provided within the stormwater basins”. The design calculations presented in
Exhibit 6 indicate that the design is based upon a Hydrologic Soil Group (HSG) C.

Discussion of Available Design Data:

The following sections provide a discussion of available design data:

Soil Classification:

Drawing Sheet C1.02 — Existing Conditions Plan (Exhibit 4. Site Plans) illustrates the National
Cooperative Soil Survey Web Soil Survey map unit symbols developed by the United States
Department of Agriculture Natural Resources Conservation Service (NRCS).

The soil units in the general area of the sediment Basin-1 and Basin-2 are 350C and 370E
correspond to the Paxton fine sandy loam, 8 to 15 percent slopes and the Paxton fine sandy
loam, 15 to 35 percent slopes, extremely stony, respectively, as shown within the site plans. A
copy of the soils map from the Web Soil Survey and Soil Map Unit Description has been
appended for the Board’s consideration.
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Subsurface and Surface Water Management:

Based upon these soil unit classifications, the on-site soil conditions are expected to exhibit slow
water movement. The ratings for Subsurface Water Management for these soil classes are
based on the soil properties that affect the capacity of the soil to be drained. As a result, the
United States Department of Agriculture Natural Resources Conservation Service (NRCS) has
classified these soils as “Very Limited” and unfavorable for subsurface water management
system performance.

Additionally, these soil classes indicate a “Very Limited” rating and are generally unfavorable for
surface water management based upon the soil properties that affect the capacity of the soil to
convey surface water across the landscape. A copy of both of the soils maps from the Web Soil
Survey has been appended for the Board’s consideration.

Hydrologic Soil Group (HSG):

The engineering design of the sediment Basin-1 and Basin-2 is based upon data outlined in the
Stormwater Management Report (Exhibit 6) which indicates that:

“United States Department of Agriculture Natural Resources Conservation Service
(NRCS) mapping identifies the soils of the subject site as Paxton Fine Sandy Loam
and Woodbridge Fine Sandy Loam which are described as a Hydrologic Soil Group
C (HSG C) soils by the NRCS. Soil testing was performed by WDA on August 2, 2018
to verify the NRCS mapping.” (Page 3)

Hydrologic Soil Groups (HSG) are derived from a calculation using the criteria outlined in the
United States Department of Agriculture Natural Resources Conservation Service (NRCS) National
Engineering Handbook (NEH) Part 630 — Hydrology (copy attached).

The calculation takes values from data elements populated in a design data base for each soil
component. The interpretive value for the HSG shown on the Web Soil Survey are relative values
based on a typical pedon for each soil type. However, the HSG determination should be based
upon site-specific parameters of Saturated Hydraulic Conductivity of the least transmissive layer,
Depth to Water Impermeable Layer, and Depth to High Water Table. Further discussion of the
individual soil properties is included below. For additional discussion on examination and
description of soil properties, please visit the United States Department of Agriculture Natural
Resources Conservation Service (NRCS) Soil Survey Manual (SSM), Chapter 3 located at:
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcs142p2 054262

Depth to Water Impermeable Layer:

The Web Soil Survey reports a depth to any soil restrictive layer as 46 centimeters (18
inches) for soil map unit 305C in the vicinity to Basin-2. A "restrictive layer" is a nearly
continuous layer that has one or more properties that significantly impede the
movement of water through the soil or that restrict roots or otherwise provide an
unfavorable root environment.


https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcs142p2_054262
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The Stormwater Management Report includes the log of Test Pits TP-8 and TP-10
(Exhibit 6, PDF pages 124/134 and 126/134, respectively) as shown on Drawing Sheet
C1.02 — Existing Conditions Plan (Exhibit 4. Site Plans). Test Pits TP-8 and TP-10 indicates
a depth to densic material (Soil Horizon/Layer “Cd”) of 24 inches.

Based upon this value and the value reported by the Web Soil Survey, Table 7-1 from
NEH 630 would be applicable for assignment of HSG.

Depth to High Water Table:

The Web Soil Survey reports a generalized depth to water table ranging from about 18
to 37 inches for soil map unit 305C. When considering a weighted average aggregation
method for the soil map unit data, the average depth to water table is 59 centimeters
(23.2 inches). However, this average value (over a typical 12-month calendar year) does
not represent a seasonal Depth to High Water Table as required for the determination
of HSG based upon USDA-NRCS, NEH 630. In order to determine the depth to high water
table from the Web Soil Survey data, a “Minimum or Maximum” aggregation method is
required, and consideration given to the “Lower” tie-breaker value for a minimum value.
Soil map unit 305C returns a minimum water table value of 8 centimeters (3.2 inches).

The Stormwater Management Report does not report a specific estimated depth to high
groundwater level, but instead reports that the depth is “Variable.” Additionally, the soil
suitability assessment did not report seepage or static groundwater levels observed at
the time of sampling, because the test pits were conducted in August 2018, during a
seasonably dry time of year.

The Test Pit logs for TP-8 and TP-10 report redoximorphic features were observed at
depths of 28 inches and 30 inches, respectively. It should also be noted that TP-7 and
TP-9 also located within the western extent of the project site each reported
redoximorphic features were observed at depths of 24 inches. Redoximorphic (Redox)
features describe color patterns, mineral concentrations, and a reduced state that form
because of oxidation-reduction reactions of minerals under anaerobic soil conditions
from microbially mediated processes. Because redox features have a strong relationship
to soil wetness, they are generally indicative of soil conditions that are saturated or near
saturation limits of oxygen diffusion. However, because chemical and physical soil
properties influence oxidation-reduction reactions, they are not indicative of the
shallowest depth of water table in any given calendar year. Instead, they represent soil
conditions that generally remain saturated; however seasonally high-water conditions
are expected to be encountered at a shallower depth.

The depth of redoximorphic features observed in the test pits are generally coincident
with the average depth to water table value returned by the Web Soil Survey, but may
generally not be indicative of the depth to seasonal high water table, as required for
HSG determination.

Saturated Hydraulic Conductivity of the Least Transmissive Layer:

The Stormwater Management Report does not provide for an assessment of saturated
hydraulic conductivity as part of the soil suitability assessment. The least transmissive



layer is considered any soil horizon that transmits water at a slower rate relative to
those horizons above or below it. Saturated hydraulic conductivity is a quantitatively
measured characteristic, and site-specific data is not always readily available.

In the absence of site-specific measured data, the United States Department of
Agriculture Natural Resources Conservation Service (NRCS) Web Soil Survey data may be
used as representative values for engineering purposes. The Saturated hydraulic
conductivity for a typical soil profile for the 305C soil map unit is reported as generally
ranging between 0.00 to 0.14 in/hr (0.00 to 1.0 um/s).

When consideration is given to the “Dominant Component” aggregation method, and
the “restrictive layer” depth is set to 24 inches to 100 inches corresponding to the “Cd”
soil horizon/layer shown on TP-8 and TP-10 of the soil suitability assessment included as
part of the Stormwater Management Report (Exhibit 6), a saturated hydraulic
conductivity (Ksat) rating value of 0.5760 um/s is returned.

The United States Department of Agriculture Natural Resources Conservation Service (NRCS)
National Engineering Handbook (NEH) Part 630 — Hydrology indicates that for soils with a water
impermeable layer at a depth between 20 and 40 inches, the saturated hydraulic conductivity in
the least transmissive soil layer is less than or equal to 0.14 inches per hour (1.0 um/s) for Group
D soils. The assignment of a Hydrologic Soil Group (HSG) D is considered applicable for the
design of the sediment Basin-1 and Basin-2 within the Paxton fine sandy loam 350C and 370E
soil units, as shown within the site plans.

As previously indicated, the results of geotechnical test borings may yield valuable information with
respect to the adequacy of onsite soils for subsurface water management as indicated by the relative
density of the onsite soils as measured in-place through the performance of conventional Standard
Penetration Test (SPT). Additionally, subsequent laboratory analysis of soil samples collected from the
test borings may provide useful information to determine index classification tests, including soil particle
size gradation and permeability characteristics.

It is respectfully requested that the Planning Board exercise responsible due diligence in requiring
additional information from the applicant in consideration of this project prior to giving consideration
to the approval of the applicant’s permit/site plan approval request.

Further, following a rain evet occurring on 20 April 2019 where 0.64 inches of rainfall was measured by
NOAA for Worcester County at Worcester Regional Airport, water was observed ponding on the soil
surface on the proposed project site within the vicinity of TP-9 from the Churchill Condominium llI
property, and infiltration was observed to be very limited. The observation of very limited infiltration of
water further suggests that the siting location of sediment Basin-1 and Basin-2 may be unfavorable for
system performance, as previously indicated. Additionally, the high water table may be at a depth more
consistent with the minimum reported value based upon Web Soil Survey Data.

Respectfully submitted,
Daniel A. Vellone, M.S., PG, CPG

Certified Professional Geologist
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Depth to Water Table—Worcester County, Massachusetts, Southern Part

Depth to Water Table

Map unit symbol

Map unit name

Rating (centimeters)

Acres in AOI

Percent of AOI

245B

Hinckley loamy sand, 3
to 8 percent slopes

20

0.0

0.0%

254B

Merrimac fine sandy
loam, 3 to 8 percent
slopes

20

0.0

0.0%

305C

Paxton fine sandy loam,
8 to 15 percent slopes

7.6

28.0%

307C

Paxton fine sandy loam,
8 to 15 percent
slopes, extremely
stony

8.3

30.6%

307E

Paxton fine sandy loam,
15 to 35 percent
slopes, extremely
stony

41.1%

310B

Woodbridge fine sandy
loam, 3 to 8 percent
slopes

0.1

0.3%

Totals for Area of Interest

27.2

100.0%

Description

"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the
water table at selected sites and on evidence of a saturated zone, namely

grayish colors (redoximorphic features) in the soil. A saturated zone that lasts for

less than a month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A
low value and a high value indicate the range of this attribute for the soil
component. A "representative" value indicates the expected value of this attribute
for the component. For this soil property, only the representative value is used.

Rating Options

Units of Measure: centimeters

Aggregation Method: Minimum or Maximum

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

usDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

4/22/2019
Page 3 of 4
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weather.gov

EAT
. Te,
= -
= » =] =
Worcester, Worcester Regional Airport S
l.‘.lu'.5
Enter Your "City, ST" or zip code|01519 | | Go | metric
D Temperature (°F) Wind  Heat Pressure Precipitation (in.)
a Time Wind Vis. Sky 6h Relative : ) sea
t(ed) (mph) (mi) ST Cond. A pwpt - Humidity ‘(3:‘__")' Index aiimeter 23 o o
o Max. Min. ) (mb)
22 16:54 NE 250 Heavy BKNO0O05 52 51 97% NA NA 30.01 1016.4 0.27 0.59
13G Rain OVC008
23 Fog/Mist
22 1554 NE 4.00 Rain BKNOO3 52 52 100% NA NA 30.01 1016.5 0.25
14 G Fog/Mist OVC049
24
22 14:54 E13 5.00 Rain OVCO055 52 49 89% NA NA 30.04 1017.5 0.07
Fog/Mist
22 13:54 E8 10.00 Overcast FEW027 59 49 61 55 69% NA NA 30.04 1017.5
OVC060
22 12:54 NE7 10.00 Overcast OVC060 60 50 70% NA NA 30.04 10175
22 11:54 NE 10.00 Overcast FEW018 59 51 75% NA NA 30.06 1018.1
12G SCT065
20 OvC100
22 10:54 NE9 10.00 Mostly = BKNO16 60 52 75% NA NA 30.07 10185
G18 Cloudy BKN100
22 09:54 NE 10.00 Mostly = FEW020 58 51 78% NA NA 30.08 1018.9
10 Cloudy BKN100
22 08:54 NE 10.00 Overcast FEW020 56 51 84% NA NA 30.09 1019.2
12 OoVvC110
22 07:54 NE8 10.00 Overcast OVC095 54 50 54 48 87% NA NA 30.09 1019.3
22 06:54 N8 10.00 Overcast BKN024 53 49 86% NA NA 30.09 1019.0
OoVvC110
22 05:54 NW6 10.00 Partly SCT110 51 49 92% NA NA 30.08 1018.5
Cloudy
22 04:54 NW7 10.00 AFew FEW110 51 48 89% NA NA 30.07 1018.5
Clouds
22 03:54 NW5 10.00 Fair CLR 50 48 93% 48 NA 30.09 1018.9
22 02:54 W3 10.00 Fair CLR 50 48 93% NA NA 30.10 1019.2
22 01:54 W6 10.00 Fair CLR 50 48 57 50 93% 48 NA 30.10 1019.6
22 00:54 W3 10.00 Fair CLR 50 49 96% NA NA 30.12 1020.0
21 23:54 SW5 10.00 AFew FEWO016 51 50 96% NA NA 30.12 1020.1
Clouds
21 22:54 SW6 10.00 AFew FEWO014 52 51 97% NA NA 30.12 1020.2
Clouds
21 21:54 Calm 10.00 Partly SCT021 54 51 90% NA NA 30.11 1019.7
Cloudy
21 20:54 SW3 10.00 Fair CLR 54 51 90% NA NA 30.11 1019.8
21 19:54 SW7 10.00 Fair CLR 57 51 65 57 81% NA NA 30.09 1019.2

21 18:54 10.00 SCT055 59 51 75% NA NA 30.07 10186
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SW
22G
32

Wind
(mph)

10.00 Overcast OVC016 65 60 71 65 84%

and

Breezy
10.00 Overcast OVC019 66 59 78%
10.00 Overcast OVC021 67 58 73%

and

Breezy

) Max. Min.

Vis. Sky  Air Dwpt Relative
mi) ‘Veather oo, Bhour Ly midity

National Weather Service
Southern Region Headquarters
Fort Worth, Texas

Disclaimer

Temperature (°F)

Back to previous page

NA

NA

NA

Wind
Chill
(°F)

NA

NA

NA

Heat
Index

(°F)

29.82 1009.6

29.80 1009.0

29.80 1008.9

sea
) level 1hr 3hr 6hr
(in.) (mb)

Pressure Precipitation (in.)

altimeter
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